Closed approach transcutaneous Serdev Suture ® lifts encompass the principale concept of stable suturing and fixation of mobile fascias to immobile periosteum, tendons and fascias, resulting in suture suspension and/or volume augmentation and/or repositioning. 21 techniques and individual modifications are used on face and in body areas, even where open surgical techniques cannot be directly applied. Serdev Sutures ® in the temporal area are scarless and uncomplicated in the post-operative period. These techniques use curved semiblunt semi-elastic needles and smooth surgical sutures to elevate and fixate mobile fascial tissue. Polycon surgical sutures are preferred for these techniques. They are characterized by short elasticity to prevent mobilized tissue from rupture and are characterized by delayed absorption (in 2-3 years, after the fibrosis is finalized). This enables stable fibrotic fixation before suture degradation.
INTRODUCTION
The scarless temporal closed approach SMAS suture lift performed exclusively with skin perforations was introduced by the author in 1990, using traditional surgical instrumentation, which was inadequate and not appropriate for such transcutaneous suture fixation. The author's needles and semi-elastic surgical sutures used for scarless SMAS lifting were introduced in 1993. In 1994 the author became a pioneer in introducing the concept of a scarless ambulatory Temporal SMAS lift using sutures, based on the anatomical fact that lifting the supra-zygomatic SMAS causes a lift effect of the infra-zygomatic SMAS. His innovation was presented and demonstrated around the world and became a routine ambulatory procedure for beautification and rejuvenation.
After Mitz and Peyronie first described the superficial muscle-aponeurotic system, or SMAS in 1976, the SMAS facelift became the usual and obligatory method for a surgical facelift. Since skin and soft tissue strongly fixed to the SMAS in the temporal region, the lifting of the SMAS in a temporal direction causes lifting of the upper, middle and to certain degree the lower facial areas including their most important elements, in the same direction.
Anatomic landmarks of the temporal area and the SMAS
During the aging process, the cranium shrinks and facial fat volume changes (in most cases increases), ptosis occurs (including the SMAS), along with skin laxity and non-elasticity. These factors change the facial expression into a sad and tired looking face. Lifting the SMAS and attaching it at a superior position allows repositioning of the other soft tissue facial structures, which are fixed to the SMAS. Aesthetically wrong face angles make young people look sad thus the objective of the temporal SMAS lift in this young population is simply beautification, based on facial aesthetics.
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The SMAS is spread from the cranium to the platysma muscles. It lies superficially to facial nerves. The SMAS acts as a suspension for the overlying facial skin and distributes muscle forces to create facial expression.
The mobile Galea aponeurotica represents the superior part of the SMAS. It is a muscleaponeurotic tissue and extends from the vertex to the brow and the zygoma. It is also known as the superficial temporal fascia, but it does not cover only the temporal area. The temporal region or "temporal pocket" is located over the temporal muscle, bordered superiorly by the superior temporal line, medially by the lateral orbital rim and inferiorly by the zygomatic arch. The immobile layer, covering the temporalis muscle, is a bright and thick aponeurosis called the Temporalis Fascia also known as the "deep temporal fascia".
At the level of the superior orbital rim, the immobile temporal fascia (or deep temporal fascia) splits into two layers, both immobile: Superficial and Deep layer of the Temporalis fascia (also named deep temporal fascia) (Fig. 7) . These two fascial layers: Superficial and Deep layer of the temporalis fascia enclose intermediate fat, including a facial nerve and blood vessels.
Both mobile galea aponeurotica and immobile temporal fascia are described with different names that could cause confusion in understanding the difference between the mobile superficial temporal fascia (galea aponeurotica) that should be lifted and the immobile Superficial layer of the Temporalis fascia that is dangerous to perforate, because of the underlying neurovascular bundle.
In order to avoid confusion and misunderstanding of the anatomical explanations in this book, we shall from now on use only the terms "galea aponeurotica" (or "galea") and "temporalis fascia".
Danger Area
The author considers the area covering the immobile Superficial layer of the Temporalis fascia and the underlying neurovascular bundle (i.e. the area of 3/3 cm in front of the tragus and above the zygomatic bone) a "Danger Area" for needle perforation. In this area, the needle used for lifting must be inserted superficially just below the skin and galea aponeurotica.
Deeper penetration should be avoided in order to prevent perforation of the underlying superficial layer of the temporalis fascia and the neurovascular bundle. Pressure applied for at least 10 min is described by some authors to be useful in cases of trauma and bleeding in that area.
An important landmark in the temporal region is the superficial temporal artery that can easily be palpated along the hairline -the vein follows in the same direction. The frontal branch of the facial nerve, which innervates the frontalis muscle, the orbicularis oculi and corrugator supercilii lies in the intermediate fat interposed between the suprazygomatic extension of the SMAS below and the deep and superficial layer of the temporalis fascia (or deep temporalis fascia). The nerve travels along an imaginary line connecting the base of the tragus to a point 1.5cm above the eyebrow.
Keeping in mind the neurovascular topographic position, the temporal suture lift should be performed inside the hairline. The safe area to enter the galea aponeurotica and lift it is inside the hairline and above the danger area (3 cm in front of the tragus and 3 cm above the zygomatic bone).
THE PROCEDURE
The concept of the scarless closed approach transcutaneous temporal suture lifting is to lift the loose mobile galea and to attach it to the stable immobile upper temporalis line, periosteum and temporalis fascia. Skin adhering to the galea accompanies this repositioning in a temporal direction, thus creating a facelift. To obtain this lift, the author's proprietary curved semiblunt, semi-elastic Serdev ® needles with different lengths -50mm, 60mm, and 100 mm long -are used to suture mobile to immobile tissue. After testing different surgical sutures the author has proven the superiority of the semi-elastic, braided, antimicrobial Bulgarian polycaproamide (Polycon) sutures USP 2 or 4 with an absorption time of two years (after the final formation of fibrosis) and prefers to use these sutures. Other sutures could be used, but because of facial movement, the limited elasticity of the Bulgarian surgical sutures reduces trauma to the lifted tissues. In the author's opinion, a more rigid and thinner suture, such as USP 2/0 can act as a scalpel and when under tension can cut though the lifted tissue, causing loss of the lift effect. Better expression of cheek-bone prominence, due to lifting of the skin and the fat pad; 2. Additional rhinoplasty (author's "T-excision" technique to lift the tip and "columella sliding" to project the tip, together with hump removal) is performed to correct the "golden rule" of facial proportions in 3 equal parts; 3. Lip WY-plasty augmentation has equalized lip and eye volume; 4. Chin augmentation by suture has obtained the "beauty triangle" and the "straight line of the profile". Embellishment of the face is obtained and "smiling" expression is present ("mask of comedy" = fresh and young look). 
Indications
The author's concept to lift the entire SMAS in a temporal direction using the scarless closed approach technique changes the "mask of tragedy" into a "mask of comedy" in cases of soft tissue laxity, early facial ptosis, for the purpose of beautification, rejuvenation, in cases of facelift revisions and blepharoplasties, lateral canthus ptosis, facial paralysis etc.
Contraindications could be uncontrolled acute, chronic and systemic diseases. Starting from A, a line A-A1 is marked at a 45 degree angle to line A-B in a direction pointing to the tail of the eyebrow. Point A1 is located at the end of that line in a distance from A, depending on the laxity, usually at 3-5 cm away from A.
Lines A-A1 and B-B1 represent the subgaleal/supratemporal passes of the suture, connecting the two attachment lines: immobile A-B and mobile A1-B1. They represent the direction of movement of the galea aponeurotica towards the temporalis fascia ( Fig. 2.1.6 ). After injecting a local anesthetic, we use a No 11 scalpel blade to create skin perforations at entry points A, B, A1 and B1. We use the tip of a fine mosquito clamp to widen the perforations and to ease the passing of the needle through the skin perforations without unnecessarily perforating the dermis. NB! Skin should not be captured. Capturing the dermis in the suture results in dimple formation, which is hard to remove.
The sequence of the needle entries should be convenient for both right or left handed surgeons and could be as follows: introducing the Serdev® needle in the supragaleal pass along line A1-B1 directly under the skin (between the skin and galea where a thin layer of subdermal fat allows the needle to pass without any resistance). Starting at insertion point A1, the needle is introduced subdermally/supragaleally until it exits through point B1. Once its tip exits at B1, the surgical suture is loaded and introduced in the A1-B1 supragaleal plane.
The following subgaleal/supratemporal passes of the needle are directed from A to A1 and from B to B1 . The final A-B passage of the needle and suture is inserted through the bone of the upper temporal line (subperiosteal) and is subtemporal (under temporalis fascia). The position of the suture in each plane has its own characteristics. In the subdermal/supragaleal A1-B1 plane the needle is movable laterally and is covered only by a thin layer of skin. In the subgaleal plane A-A1 and B-B1 the needle is introduced slightly deeper, and is again movable laterally (galea and skin are mobile tissues), and is covered by a thicker layer that includes skin, a thin layer of subdermal fat and galea.
As galea is attached to the skin in that region, pulling of skin in the form of a tunnel in lines A-A1 and B-B1 pulls galea as well and subgaleal needle entry in that tunnel is easy (no resistance). In this plane one has to avoid taking the temporalis fascia that is located below the needle. If immobile temporalis fascia is captured by the needle, the lateral movement of the latter is impossible without movement of the entire head of the patient. Such fixation is incorrect and the needle must be repositioned.
The subperiosteal and subtemporal A-B plane is a deep one and the needle is blocked (it cannot move in a lateral direction without moving the entire head).
Important:
The needle should pass in and out through all 4 skin perforations in and out or out and in, without capturing any dermal tissue in order to prevent dimpling. While passing the suture in and out, make sure that the suture loop does not catch any hair in order to avoid introducing hair into the subdermal plane, which might cause a foreign body reaction and infection.
Once the suture loop is accomplished, the suture is tied and the surgical knot is made under medium elastic tension to prevent trauma to the tissue.
After the knot is tied securely, one jaw of the mosquito hemostat clamp is used to free the skin perforations and reduce dimpling at these points. Some bulging effect (not visible, because it is covered by the hair) occurs due to suture and edema, and generally resolves in a week or two.
A. In cases of a very loose SMAS, found mostly in elderly patients, it is recommended to insert an additional suture below the first one to lift the medial and lower facial SMAS and soft tissue.
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B. The popular temporal attachment (to temporal fascia) is not advisable, because temporalis fascia fibers are perpendicular and cannot hold a suture attachment with tension in a distal direction. The suture will slide down and the lift will not last as long (Fig. 2.1.7) .
Fig. 7. Temporal fascia fibers* are in a distal direction and cannot hold the suture if the fixation is not attached to the upper temporal line bone and periosteum. *Anatomy figures from Sinelnikov -Atlas Of Human Anatomy, GIML, Moscow, 1963
1.b. Second Lower Temporal SMAS Lift Suture
A second (lower) line A2-B2 of galea fixation (below A1-B1) is marked (Fig. 2.1.6 B) and a second suture is added, mostly in elderly patients, when laxity in the lower face is still present after the first suture. This can be added simultaneously or at a later date, even years after the first upper temporal suture lift.
The needle and suture are introduced as described above (Fig. 2.1.6 B. ). To summarize -in order to place the suture, the needle passes through 3 planes: supragaleal/subdermal (A2-B2), subgaleal (A-A2 and B-B2), and subperiosteal/subtemporal (A-B). A.
B.
A. After infiltration of a local anesthetic, the skin is perforated in the selected points A, B, A2, and B2 using a number 11 scalpel blade.
B. Skin perforation points are widened with the tip of a fine mosquito clamp to facilitate the passing of the needle pass without capturing any dermis.
C.
D.
C. First needle pass (using Mini 60 Serdev ® needle) is made directly below the skinsupragaleally in the thin fat layer between the skin and galea aponeurotica. The needle is loaded and the suture is placed into the supragaleal plane.
D. The connecting pass B-B1 is located subgaleally/supratemporally in the tunnel (free space) formed by lifting the skin and galea. As skin and attached galea are lifted, the needle is introduced in the free space between galea and temporalis fascia through the tunnel that is created with two fingers.
E.
F.
E. The suture is loaded on to the needle and will be introduced subgaleally in line B-B1. NB1 Take care not to insert hair subdermally with the suture loop.
F. The connecting pass A-A1 is located in the subgaleal/supratemporal level. The skin and attached galea are lifted and the needle is introduced in the free space between the galea and temporalis fascia through the tunnel. The needle will be loaded and the suture introduced subgaleally in A-A1.
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H.
G. The needle is introduced through the bone and periosteum of the upper temporal line and subgaleally in line A-B. Then the needle is loaded.
H. The suture is introduced in the subperiosteal and subtemporal line A-B. With the tip of a mosquito instrument, the assistant prevents hair from being inserted with the suture loop. Having successfully removed any interposed hair, the suture is carefully submerged. NB! Use this maneuver every time to prevent introducing hair/foreign body in the soft tissue. K.
L.
K. Use a mosquito clamp to free any attachments of skin to the suture. L. Result after unilateral right-side temporal lift: the right side of the face is elongated; the eyebrow and lateral canthus of the eye are lifted; the cheekbone is positioned higher; SMAS and skin are tighter.
Temporal Lift using a minimal hidden skin incision:
At the beginning of the testing period, the author was using a 3 cm temporal incision at the coronal A-B line, which is more comfortable for beginners because they can see the subperiosteal and subtemporal, subgaleal and supragaleal attachment. This technique is started with local anesthesia and a 3 cm A-B incision is made along the coronal line. The incision of the skin and subdermal fat makes the red vascularised galea visible. After the galea is opened with a mosquito clamp, the white shiny temporal fascia can be seen (Fig. 2.1.9) . A blunt subgaleal dissection follows. It should be very easy because there are no stable attachments between these two fascias -galea and temporal fascia. From this moment on, the technique is performed as described in 2.1.1. Line A1-B1 is a supragaleal/subdermal pass, A-A1 and B-B1 are subgaleal passes, performed under visual control, and A-B is a subperiosteal and subtemporal pass under visual control as well. A very important part of the technique is to prevent insertion of hair with the suture loop into the subdermal plan. This will lead to granuloma formation and local infection. Deep engagement of the temporal muscle should be avoided to prevent pain, which is described by patients as a headache. Furthermore, the temporal muscle will be cut by the suture, which will become loose and the lifting effect will be lost. The galea, presenting the upper SMAS is pulled up and fixed to the upper temporal line and temporal fascia with one or two sutures on each side, under elastic tension. Thus, the whole SMAS is pulled up in a temporaldirection. Next, the skin is closed with single interrupted stitches and no bandage is necessary. A hair wash is recommended on the following day, in order to remove any residual blood. Wound stitches are removed 7 days later.
A) B) C) D)
Fig. 9 A. Skin incision; B., C. blunt opening of skin and the red galea. The white, shiny temporal fascia is visible underneath; D. Blunt dissection between galea and temporal fascia.
RESULTS
Between 1993 and 2001, this Temporal lift suture technique was performed on 1427 patients, ranging in age from 19 to 68 years . These patients were followed up for 3 or more years. In the first 20 cases, the open technique by a small incision in the coronal line was used. Later on, with the introduction of Serdev® needles, the Temporal Suture technique through small skin perforation points (closed approach technique) became the preferred method. These operations are ambulatory. After washing their hair, most patients resumed their normal social activities on the same or on the next day.
The temporal SMAS lift has stable effects on the supra-zygomatic area: it reduces the crows feet wrinkles, lifts the eyebrow tails and the lateral cantus of the eyes, lifts the cheekbones and tightens the skin. The effects on the lower face are less expressed. The SMAS elevates the oral commissure as well; it improves the skin texture; reduces cheek flaccidity; gives a clearer outline of the jaw. Generally, the method gives excellent results in younger and middle aged patients whose lower face flaccidity is minimal to medium. The facial tissues are repositioned to the desired higher youthful position. The temporal hair is preserved. There are no visible scars, no signs of operative intervention, and no "operated-on" appearance. A moderate feeling of tension could be present for a few hours to a couple of days.
The most important factor in face lifting is its longevity. Numerous factors act against face stability, such as gravity and facial movements. The longevity of the result in the closed approach suture method is guaranteed due to the stable SMAS fixation to the periosteum. This is best seen years after the surgery in cases of a unilateral temporal SMAS lift in facial paralysis, posttraumatic and postoperative canthal abnormalities etc. (Fig. 2.1.14) .
CLINICAL CASES
A. B. Fig. 10 A. before, B. after a temporal SMAS lift. Visible elevation of the eyebrow tail and the lateral cantus of the eye, reduction of the crows-feet wrinkles, elevation of the cheekbone tissue; tightening, better texture and beautification of the skin.
A. B. Fig. 11 A. before, B. after a temporal face lift using Serdev Suture® in a young patient.
Angles of the eyes and eyebrows are changed resulting in beautification.
A. B. Fig. 12 A. before, B. after a temporal face lift using Serdev Suture® in a 58 y.o. patient. Angles of the eyes and eyebrows are changed resulting in rejuvenation and beautification.
A. B. Fig. 13 A. Before and B. immediately after a temporal SMAS lift and author's tip rotation and columella sliding rhinoplasty. The absence of visible signs of the operation permits an immediate return to social life. Author's techniques in rhinoplasty do not require tampons and plaster fixation.
A. B.
Fig. 14 A. Before and B after unilateral temporal SMAS lift in facial paralysis. The whole left side is elevated and the nose is repositioned in the middle.
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Risks and complications
Only 7 patients described the tension as uncomfortable for one or two days. During the first week 12 patients reported headache. Lower eyelid swelling may appear on the third day after surgery due to gravity and can be prevented by resting in a supine position during the first two days. Five patients had unilateral lower lid bruising and four other patients -bilateral. Some invisible bulging in the temporal area could be palpated for few weeks.
Seven patients reported unilateral liquid and crust formation at the perforation points. The reason was subdermal insertion of hair by the suture loop. After the hair was removed, the wounds healed in approximately two to four days. One foreign patient had the same problem in her country and the surgeon removed the suture 5 weeks after surgery but even then no ptosis appeared due to the progressive fibrosis formation. No other infections, hematomas or damage on the facial nerve were observed. After some months two patients could not see the difference in their appearance despite the photograph demonstrations, contesting the aesthetic result. The effect of lifting angles was not satisfactory for 5 patients, 2 years after the procedure. With 3 of them, additional SMAS lifting was possible after 3 to 5 years, and the lower suture for temporal SMAS lift was added.
DISCUSSION
Currently, there are plenty of techniques used for face-lifts, but none of them can respond to the need for beautification in young people. Such techniques are: conventional rhytidectomy, composite face-lifting, deep layer rhytidectomy, sub-SMAS, extended face-lifting, subcutaneous temporofacial lift combined with SMAS suspension, medial SMAS lift with aggressive temporal skin removal, temporal lift via blepharoplasty approach. Stretching the skin solely is obsolete. New techniques were proposed, such as endoscopic, subperiosteal, extended face-lifts etc. There is no general agreement and no definitive answer as to which operative technique is most effective or preferable for each specific case. This is due to the subjective nature of aesthetics, aspirations and to the variability of skills and anatomy.
In the past few years, the demand for non-invasive or minimally invasive surgery for beautification or rejuvenation, minimal trauma, and short recovery and downtime, corresponding to the modern lifestyle, have been on the rise. The suture method for temporal SMAS lift described in this chapter is the most preferred option by our patients as an optimal solution for upper (and total) face beautification and rejuvenation that preserves the natural look. It is suitable for beautification of young people as well, and is very much preferred in Asians and Afro-Americans, known for forming scars and keloids.
Conclusions
The temporal SMAS lift is a nice "coffee-time" and "weekend" ambulatory procedure that gives a pleasing rejuvenation and beautification of the skin, eyes, brows, and cheekbones. Most importantly, it changes the expression into fresh, younger and more shiny one.
Complication rate is very low and the methods to prevent and solve those complications are easily handled. In young women, only one suture per side is usually enough to lift the lateral canthus of the eye, the eyebrow and to pull the ptotic malar fat into place, which forms a nice malar eminence. It is also possible to combine the temporal lift by suture with other procedures: the author uses additional suture methods for brow, mid face, cheekbone, and lower SMAS lift, simultaneous rhinoplasty, chin and lip augmentation, fat reduction and/or augmentation, skin resurfacing, blepharoplasty to obtain facial beautification. The closed approach Serdev Suture® method for temporal SMAS lift provides a safe and effective beautification and rejuvenation technique with a very short downtime, and immediate return to social life.
